Potentiation of exercise ventilatory response by airway CO2 and dead space loading.
We examined the effects of different modes of airway CO2 load on the ventilation-CO2 output (VE-VCO2) relationship during mild to moderate exercise. Four young and three older male subjects underwent incremental steady-state treadmill exercise while breathing a mixture of CO2 in O2 (CO2 loading) or 100% O2 with and without a large external dead space [DS loading and control (C), respectively]. During DS loading, the elevated arterial PCO2 (PaCO2) remained constant from rest to mild exercise and began to increase only at higher work rates. To achieve similar chemical drive, the same PaCO2 levels were established during CO2 loading by external PCO2 forcing. In the young group, CO2 loading resulted in a steepening of the VE-VCO2 relationship compared with C, whereas in the older group the reverse pattern was found. DS loading resulted in a consistent increase in the VE-VCO2 slope compared with C and CO2 loading [39.1 +/- 5.6 (mean +/- SD) vs. 24.9 +/- 5.0 and 26.7 +/- 4.4, respectively] in all subjects. The difference in potentiation of VE-VCO2 by CO2 and DS loading was not due to differences in mean chemical drive or changes in breathing pattern. Thus changes in the profile of airway CO2 influx may have an independent influence on ventilatory CO2-exercise interaction. Peripheral chemoreceptors mediation, although important, is not obligatory for this behavior.